Joint CMA DOE Chemical Safety Workshop

Risk Mapping for Prioritizing
Waste Management Actiroities
at Pantex

Robert W Johnson

DOE Need: Chemical Industry
Pantex Waste Mgmt. Technology:
Risk-based prioritization Integrated costs + risks

Effects of budget cuts Scenario-based analysis
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Background (continued)

Operations management also needs to know:
the impact of discontinuing activities
relative risks of proposed new projects
how to optimize resources

priorities for competing activities

- Key Elements of Risk Mapping

- Risk Mapping Applied to
Pantex Waste Management
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Integrated
Impacts
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- KEY ELEMENT #1

What is the total, long-term cost
of something?

e Budgeted (expected) costs
PLUS

o Non-budgeted liabilities that may
or may not be realized (risks)

Thi Bosinese of Inwovation.

Copyright © 1997 Batielle Memons) lnsttute

- Example1

What is the total, long-term cost of
owning a home?

o Expected costs (mortgage, furnishings,
utilities, maintenance, taxes, insurance)

PLUS

o Non-budgeted liabilities (unexpected
repairs and expenses, uninsured losses,
lawsuits, work injuries, etc.)

[

~_ Battelle
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~ Example2

[ |

What is the total, long-term cost of
chlorine water treatment?

e Expected costs (facilities, materials,
operations, routine maintenance, EHS,
overheads, insurance)

PLUS

e Non-budgeted liabilities (e.g.,
accidental chlorine release risk)

Vi

Batfelle

T&anq'lnmnﬂm.r
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~ Cost + Risk

How can expected costs be
combined with risks?

e Life cycle costs + life cycle risks

OR
® Annual costs + annualized risks

-

Copynght © 1997 Batielle Mermorisi inatitte




Cost + stk

How can expected costs be
combined with risks?

e Life cycle costs + life cycle risks

FaVe]

s o

® Annual costs + annualized risks

The Rosinese f Inwowtion.

Copyright © 1967 Battelie Memorial inatiute

Cost + Risk =?

FY Budgeted Cost

+ Annualized Risk

Total Annual Liability

\Jmomeiecer  ~~ Bafiefie

A Public Convaftmant The Puwiness of Tomavation,
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Units of Measure

FY Budgeted Cost ($/yr)

+ Annualized Risk ($/yr)

Total Annual Liability ($/yr)

The Ruovinese of Innovation,

Copyright © 1967 Battelie Mermorial Inatitute

- KEY ELEMENT #2

What benefits are provided by
something?

e Budgeted (expected) benefits
PLUS

e Accident avoidance that may or
may not be realized (safeguards)

A Pubiic Commitment The Prainens of Irmovation,
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Benefits can be measured
by determining the impact of
not doing something.

e Eliminate
e Delay
NP1zt W oamele |
Example 1

What is the total, long-term benefit of
owning a home?

e If you decide not to own a home:

~ No equity accrual
- Loss of social/cultural benefits

e If you delay owning a home one year:
~ Same as above, with lesser impact

Vo B |
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WExampleﬂZ

—— e

What is the total, long-term benefit of
having an emergency relief system?

e Ifitis decided to eliminate the ERS:
- No expected (certain) impacts

- Increased risk of noncompliance penalties
- Increased risk of bursting vessel explosion
for system protected by ERS

Vo "~ Batielle

A Public Cammaitment The Bustess of Innomtion,
Copyright © 1997 Battelila Memorial Inetihde

_ Total “Benefit”

S )

Expected Impacts if Eliminated

+ Annualized Risk Increase

Total Liability if Eliminated

e i -~ _ Batele
g A Public Commimast The Rushriots of Irmevation,
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- Units of Measure

Expected Impacts ($lyr)

+ Annualized Risk Increase ($/yr)

Total Liability ($lyr)
Vo= e

Copyright © 1997 Battelle Memorial Institite

Elimination/
Delay Costs |- - )
plus Risk
Increases

Budgeted Costs
1 plusRisks

Priority order based on Net Elimination Liability:

- (Budgeted Costs + Risks)

+ (Elimination Costs + Risk Increases)

Net Elimination Liability

Norm=e el

Copyright © 1967 Battelie Memorial iratiute
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Elimination/
Delay Costs |~ - -
plus Risk
Increases

Budgeted Costs
—  plus Risks

Priority order based on Net Delay Liability:
- (Budgeted Costs + Risks) $lyr
+ (Delay Costs + Risk Increases) $iyr
Net Delay Liability $iyr
e e

Copyright © 1997 Batielie Memoriai institutle

__KEY ELEMENT #3

]

Estimating cost & risk parameters
on an order-of-magnitude basis

gives sufficient precision to
differentiate and prioritize.

e Minimize effort
e Analyze quantitatively
e Match accuracy

;\fpm* - ~_ Bateie

The Besinens of Innovation,
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~Use of Exponents

1

Scientific notation uses power-of-10 exponents.

0.01/yr x $100,000 = $1,000/yr

is the same as

102/yr x $10° = $103/yr

e nare
Copyright © 1997 Battelie Mamorial instiute

7Lilseof Exponents

i I I |

Adding exponents is the same as multiplying.

10(2+5) = 103

\

102/yr x $105 = $103/yr
[ -, barete

Copyright © 1097 Battelle Memorial institula
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J’,[gewqf Exponents

In risk mapping, the exponent is used to
represent the number.

$100,000

is represented by

5

[ NPt The Bavinase of nsomtion.

~ Use of Exponents

In risk mapping, the exponent is used to
represent the number.

0.01/yr x $100,000 = $1,000/yr

is represented by

e ol |

Copyright © 1967 Battelie Memoriel Insthute
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Magnitude
Differences

Tenths of a Magnitude

Greater precision is possible
by using tenths of magnitudes.

3,200 = 1035

[

Copyright © 1097 Battelie Memortal instituls
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Tenths of a Magnitude 109 ,000]-[5.0

79,000 4+ 4.9

63,000 1+ 4.8

50,000 - 4.7
Only the decimal place changes 40,000 - 4.6
for the next higher magnitude. 32,000 (| 4.5
25,000 + 4.4
20,000 + 4.3
16,000 —+ 4.2
13,000 4+ 41
10,000 [+ 4.0

[

‘?l'&mm The W.{hmﬁm.

Copyrigit © 1967 Battalle Memorial Inatitute

160,000 _ 5.2

Tenths of a Magnitude 100,000 = 5.0
| 79,000 1 4.9
63,000 < 4.8

50,000 - 4.7

40,000 - 4.6

32,000 <+ 4.5
Rule of thumb: 25,000 4 4.4

A two-fold increase 20,000 4 4.3
corresponds to 16,000 <+ 4.2
~0.3 order of magnitude. 13,000 4 4.1

10,000 (+| 4.0

[ d

}

. A P Conmant The Frusiras of Irmovation.
Copyright © 1997 Battells Memorial instiute




_KEYELEMENT #4

Diverse impacts must all be
considered by the decision
maker.

e Safety & health
e Environment
e Facilities

e Business

e Stakeholders

Integrated
Impacts

Pt hessensbiaCare’  Battelle
5:?""‘“""'" The Diovirase of Inmovtion.
Copytight © 1997 Batletle Memorial institite )
T e Integrated
Impacts
Need:

A means of combining
diverse impacts into a
unified cost + risk picture.

Approach:

Put scales of consequence severities into a
unified orders-of-magnitude framework.

vz

The Businoss of Irmovation.

Copyright © 1567 Battelle Memorial institute
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Impact Magnitudes (Simplified)

_ )
Public Site Environ- Cost, Loss,
S&H S&H mental or Liability
! 8 Many fatalities Widespread $100,000,000 ‘
‘ Fatality or and !
‘ permanent | long-termor - |
7 health effect Fatality or permanent - $10,000,000 J
— permanent \
6 Severe injury or health effect Widespread $1,000,000
‘ multiple injuries and short-term
‘ Injury or . Severe injury or or localized
‘ 5 hospitalization multiple injuries and long-term $100,000
Exposure Recordable Localized
’ 4 above limits injury and short-term $10,000
g e ue -
sﬁ'mmm The Rosiness of Inmowtion.
Copyright © 1997 Battells Memorial institite
Impact Magnitudes
e SO T T T T I N
Public Site Environ- Cost, Loss,
S&H S&H mental or Liability
[ | \ ‘
-8 s NOTE: | $100,000,000
‘ ‘ |
‘ . . ' $10,000,000
i 7 The responsible decision makers
6 | must agree with the \ $1,000,000
integrated impact table
5 before proceeding - $100000
- with the risk mapping. |
4 | $10,000
Responeiic Care®
! \%mﬂ:m The Viwbronss of Iemcmation,

Copyright © 1997 BatteNs Memorial Inebiite
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DOE Performance Categories

e Public Health & Safety

e Site Personnel Health & Safety
e Environmental

e Compliance

e Mission Impact

o Mortgage Reduction

e® Social, Cultural, Economic

[T

The Rosiviess of Hnovation.

Copyright © 1997 Battelte Memorial institute

DOE Categories: Integrated Impacts

3

Public Site Com- Mission Mtge Soc/
S&H S&H Env pliance Impact Redn Cult/
Econ
7 PS1 EN1 Mi1 MR1
6 SP1 EN2 CO1 MR2 SO1
5 PS2 SP2 CcO2 Mi2 SO2
4 SP3 EN3 SO3
3 PS3 MI3 SO4
2 SP4 CO3
[

Copyrioht © 1997 Batielie Memoris) Instiute
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Elimination/
Delay Costs | . —
plus Risk
Increases

Budgeted Costs
plus Risks

Integrated
Impacts

Order-of-
Order-of-magnitude

Magnitude

 Analysis integrated impacts are used for:
e Accident risk consequences
e Elimination and delay costs

‘ o~ mn-m.lh-.gsm.

Copyright © 1997 Battelie Memorial Insthute

KEYELEMENT #5 _

For risk mapping of Pantex
Waste Management activities,

all cost and risk parameters were
entered into a customized
Access® database.

Risk
Mapping
Database

e Automatic risk calculations

e Queries and reports

( SS?:"'.."."".;...E:'.F Th Bovinw o Inmorstion:

Copyright © 1907 Battells Memorial Inetiute
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Main t orm

This activity encompasses the preparation and delivery of empty
aste containers to generators and on-sile transportation of waste to
storage and treatment facilities in accordance with all DOT, RCRA,
RCC. and DOE requirements, and Pantex Plant storage facility-
specific WAC. Equipment utiized in on-site transpontation includes
tractor-trailers, forklifts, drum dollies, tie downs, and pallet jacks.

-

Budget
$208,963
$200,104

21



‘Mawm Form

Spill o leak

“IEnvironmental contamination;

, |cleanup time and cost

» [Training. v| 05 'v] a) p IEOClor24howr contactbydriver. ] -1.0
.{Procedures for materia) handling. «§ -05 - Qualified spill response team. «1 -0
* * ». * -

=
1-35A-3
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Project Management

Risk
Mapping
Database

N

The risk mapping database fields
are based on a MS Project® task
structure.

e Share budgeted cost information
e Eliminate or delay a task:
automatically update task structure

Batrelle

The Bustnoss of Insowition,

Copyright © 1907 Battelle Mamorial instiaute

Hazardous Waste

8 Gt |
e Jn i e

Haz Waste Cparations Mg,
Haz Wasts Tachnical Mgmt.
Haz Waste Tracking System
Haz Waste Generaten Oversight
Haz Waste Charaterizaion

Haz Wasta Traning and Trawel
HW Permiing Acivties

Haz TSD Abemaines Devebip
Haz Wasts Agdl Pan/Response
Audts of H# OFste TSOFs
Havaniras Wotta Qvane
H& Qre-sete Transpirtation
e 3100308 10, UPS G anL
Hazardous Waste Treatment
HWT GresieDiher DCE Ste
HW Commarcial Treament
Hazaedoys #aste Disposal

HW Shipment Coord Doc. Prep
Haz Waste [isposal

“ LN . RN
r——————— T PRI
O E13P25F 93] G1IR]
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Risk Mapping

Applied to Pantex
Waste Management

Copyright © 1997 Battelie Memoriat Inetitube

RiskMap

The Frviness of Irmovation,

24



Risk Map

® MODEL: Define work elements; agree on baselines

® ANALYZE: Cost and risk factors

Performance Cost Performance Risk
Delay Cost Delay Risk
Elimination Cost Elimination Risk

® PLAN: Use results for cost/risk-based decisions

“:‘;mm ~_ Batelle

1 Pulic Conastment The Busimess of Innowtion,

Copyright © 1997 Baltella Mamoriel Inetitute

e

‘ﬁm The Buviness of Irmovation,

Copyright © 1997 Battelle Memortal fratiute
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MopEL

Activities must be broken down to the
level at which risk/$ decisions are made.

Program Dept ADS

Project

Activity

Pantex WM/ER,, WM  A0001

Shipping Coord.

A0002 LLW Treatment
| Weapons A0003 LLW Disposal
Support ER
Ve e
Copyright © 1907 Battelle Memorial Insiitute

Flowchart Model for Pantex WM

o [ S J—

1
220 24 s 4 2
P tapiosive 1273 Staam Procurement
Sadety [ Claaning Weste{ Heasrsdous Audit Disposal
o {09, Water, Wasn ackny
Filtars}
l_._j l -9
28 ) .7 [
Waste frem Otner Sources Waste Raceipt Disposai She
SWMU  fopq of Hezardous Tu:::“.: I
— GCode, DOT) 240
.27 21 o Acceptance
o] e "
Lagacy Mixed
‘Waats
2.2 2.13 24 238 218
e On-she On-site Norhatsrdeus
Survedance, Farmitied Troatmant D20 Trastmant Waete ¥ Yo Flow Chart No. 3
Audits Siornga On-Sita Storage Processes Gemersied
297 218 219
ol Preparsa woo Parforms
Shipping for Wasta Wasta
Papsra Bampling Cortificatien
2 2.2 22 22
WO puts | )
7‘.,..‘..‘ Déoposal Dest rmm WOO Ships
Waete
Flowchart for e T
Hazardous Waste -
WO nputs
WOD Receives
€D and Manivet Bevied :":_
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The Bovinesr of Innowtion,
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 Ground Rules

e Actual costs, not bounding cases
e Best-estimate risks, not worst cases

e Order-of-magnitude estimates OK

— Better to be accurate than to be precise

— Don't spend time getting more precise than 2x to 3x
e Aim for highest-risk scenarios

- Highest combined likelihood and severity
— WIll not have exhaustive set of scenarios

Copyright @ 1097 Buttelle Memorial inatitute

The Rasinosy of trmervation.

27



' Risk Mapping Factors

T
Performance Cost
Performance Risk
WORK
| Delay Cost
' ELEMENT y
e.g., Waste .
Delay Risk Increase
‘ Treatment elay ~is
Elimination Cost
Elim. Risk Increase
‘a"'*mm The Rusiness of Innovation,
Copyright © 1997 Battelle Mermorial Instiute
Performance Cost
TS T s o \
! Performance Cost | = Budgeted cost to
perform work element,
Performance Risk by fiscal year
WORK
Delay Cost
ELEMENT y
e.g., Waste ,
Delay Risk | ase
Treatment elay Risk fncre
Elimination Cost
Elim. Risk Increase
@m _— - ~ Battefle |
A el Commivnen! The Bsinose of Innovation.

Copyright © 1997 Batielle Mermorial instiute
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- Performance Risk

‘ Performance Cost

Performance Risk = Non-budgeted liability

WORK involved in performing
/ work, by fiscal year
\ ELEMENT Delay Cost y i Yy
e.g., Waste

Delay Risk Increase
. Treatment Y
|

Elimination Cost

\ Elim. Risk Increase

\g‘""‘“‘""‘ The Fosiede of Inwovation,
Copyright © 1997 Batteite Memorial insttule

Obtaining the Performance Risk

Performance Cost e® Scenario-based risk analysis

e Best done by team review

Performance Risk

Delay Cost

Delay Risk Increase

gt S -~ _ Batete

The Prusimens of Innovation,
Copynight © 1997 Battelle Memorial instute
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~ Scenario-Based Risk Analysis

Deviation
Performance Cost oo
Performance Risk Deviation
Scenario #2

Deviation

Delay Cost Scenario #3

Delay Risk Increase

A Pubic Commuitment The Rosiness of Inncvation,

Copyright © 1997 Battelie Mamorial Institute

Risk combines the frequency and severity of
scenario consequences of concern.

Risk = Frequency x Severity

Wﬁﬁﬁﬁgmwww»'“
A .““"’4

Copyrighl © 1997 Battelie Memorial Inatitute
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Risk = Frequency x Severity

8 7|1 |2 |3|4|5|6|7]8
S5 6|0 1 6 7
£f
g 5|1 0 5 6
e
2> 4| -2|-1 4 | 5
2%

53-3-2-101234

>
6 5 4 -3 -2 41 0 1
Scenario Frequency
Y i mw»‘hmﬂu]
Scenario-Based Risk Analysis
[ - - |
Baseline Projects / Activities
Y
For each activity: Identify Deviations
For each deviation: Develop Scenarios
For each scenario | | jkelihood | | Severity
with consequences: \ /
Calculate Risk
N ey o noarete

Copyrighl © 1997 Battelie Memorial instiute
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Anatomy of an Incident

Deviation scenario elements:

Prevention Protection Mitigation
I ! I
I I
| e I |
Hazard Tﬁ Deviation Y Consequence T Impacts
Radioactivity I Unplanned excur- | Irreversible loss event | Injuries
Toxicity 1 sion outside of ] - criticality ] §Losses
Explosivity I operational or I - hazmat spill Mission impact
Flammability design intent - fire/explosion Environmental
etc. | 1. compliance action etc. damage
{‘ f?""“‘-"'"m The Posiness of Inscmion,
Capyright © 1997 Batielle Memorial Institute
1. Define the Activity Baseline
(I— ST e e S — |
e Design/operational intention
® Process parameters
e Equipment, procedures
“ - The Bacinase o Inmaration.

Copyright © 1997 Batielle Memorial inatiute




2. Identify a Deviation from the Baseline

-

Deviation

\?l?‘m

The Bosiness of Innowtion.

Copyright © 1997 Battetie Memorial instiute

3. Determine Protections Against the Deviation

(

Protections

Deviation

\]
Success No Consequence

f’ RasponeisleCare’

_Barete |

The Pvinaes of Innavation,

WMO\WM*MII‘M

33



4. Trace Deviation to Loss Consequences

Protections

Success No Consequence

Deviation

Failure Consequence

(Fire, explosion, criticality,
radiation exposure, hazmat
spill, noncompliance, etc.)

Biiele

| Wty iy Y

Copyright © 1997 Baitells Memorial Institute

5. Identify Deviation Prevention Measures

Prevention Protection

S+ I No Deviation
Potential ¥
Deviation No Consequence
£ Deviation
Consequence

|\

Copyfight © 1997 Battslle Memoriad institube
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6. Determine Impact Magnitudes

Prevention Protection

+ | No Deviation
Potential ¢
Deviation No Consequence
g PS
Deviation SP
Conse- | EN
quence co
MI
MR
SC
Impacts
‘ ‘_mm. The Bosiness f Fnmowtion.
Copyright © 1997 Battelie Memoria! Institube
7. Calculate Total Impact
[— R — .|
Prevention Protection
% | No Deviation
Potential ¢
M No Consequence
Deviation g
Conse- 3 Total
quence o |Impact=5
4
5
0
Impacts
Recpanaibe Care’
| ‘?nr—-u—- The Ruviooss of Inncation,

Copyright © 1997 Battells Memoriat instkule
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8. Quantify Deviation Frequency

Prevention Protection

] }

v |

Potential y
Deviation No Consequence

No Deviation

PS
sP
-1 frequency Conse- EN Total
quence cO Impact
Mi
MR
SC
Impacts

Deviation

Copyright © 1997 Battelie Memorial inatitute

9. Quantify Prevention, Protection Effectiveness

Prevention Protection

v |

Potential ¢
m No Consequence

No Deviation

PS
sP

probability quence EN Impact Scenario

2 co Risk
probability Mi

Deviation

i \a”"""‘""‘::“. The Bstvess of honcvation,

Copyright © 1997 Battele Memorie! inetitute
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C

10 Calcu}qte Scenarto stk

Prevention Protection

+ | No Deviation
Potential ¢
Deviation
No Consequence
Deviation g
-1frequency | conse- 3 Total
e 0 |Impact=5 geenario
-2 4 | -3 scenario Risk =
probability 5 | frequency
0
Impacts
- —
Nt  Barete_

Copyright © 1947 Battelie Memoriel Insthute

g2 Deviation Scenarios

t E1301040201

Consequencas

HWOn—stte Transpnnanon

I 'orker exposure;

Enviranmental contamination;
cleanup time and cost.

Spill or leak

Protections e

J 00
1 40
40
0.0
40
mEiE
a0 =]

Training.

EQC for 24-hour contact by driver.

Procedures for material handling. «]-05 =

Qualified spill response team.

led

1-35A-3

Work E|emunt

Rscord ﬂdﬂ )!)li td?

_ Copysomaton |

Pecord: 1] ¢|[ 74 b
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Performance Risk: Summary

e Baseline

e Deviations

e Preventions and Protections
e Impact Magnitudes

e Frequency and Probabilities
® Scenario Risk

e Combine scenario risks to obtain work element
performance risk

~_ Batetie

‘ “?m The Thoniase of Irnomtion.

Copyright © 1967 Battelle Memacii insttute

~ Performance Risk from Scenario Risks

[ |
Performance Cost | éScenarlo
/ Risk
—
Performance Risk |+ |—'L?iario
\ Risk
Elimination Cost l—: Fscenario
Risk
Elimination Risk | gcenario
Risk
\umcer ~ Batelle
i A Publc Cormttmant The Buviness of Inmovation.

Copyright © 1957 Battelle Memorisi inettute
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Risk Ranking |-

Performance Cost

Risk

Performance [—o¢ |

Elimination Cost

Elimination Risk

K=

Copyright © 1997 Batislie Memoriel Inatitule

Delay Cost
. J . L
Performance Cost
Performance Risk
WORK
Delay Cost
ELEMENT d
e.g., Waste .
lay Risk
Treatment Delay Risk Increase
Elimination Cost
Elim. Risk Increase
\ ey

= Total expected liability if
element is delayed a year

Batielle

The Ruwiness of Trmovation,

Copyright © 1997 Batlelie Memorial instile
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,,De,,lf?}/ Risk Increase

Performance Cost
Performance Risk
WORK
Delay Cost
ELEMENT d
.g., Waste . . s .
e.g., Delay Risk Increase | = Site-wide risk increase if
Treatment i
activity is delayed a year
Elimination Cost

Elim. Risk Increase

] Lae

Copyright © 1997 Battelis Memortal (netkute

C

Elimination Cost

Performance Cost
Performance Risk
WORK
Delay Cost
ELEMENT d
e.g., Waste )
lay Risk |
Treatment Delay Risk Increase
Elimination Cost
Elim. Risk Increase
N

= Total expected liability
if element is eliminated

Copyright © 1997 Battelila Merrorial Insttuts
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 Obtaining the Elimination Cost

Must consider all impacts
Performance Cost ° atimp

e Expected costs and impacts

e Determine magnitude; e.g.,
7 $10,000,000
6 $1,000,000

Elimination Cost 5 $100,000
4 $10,000

Performance Risk

e Can use partial magnitudes
5.5 $300,000

Elimination Risk

“.’?lmu—nﬂ ﬂan.{h-maw—.l

Copyrighl © 1957 Battells Memorial natitte

~ Elimination Risk Increase

L _ __ ) |
Performance Cost
Performance Risk
EI‘_Aécl\)ﬂRElilT Delay Cost
| ?I'rge’a ‘t’r\:‘la:r:: Delay Risk Increase
Elimination Cost
Elim. Risk Increase | = Site-wide risk increase
if activity is eliminated
| ‘am The Buninese of Irmovation.

Copyright © {997 Battelle Memorial Instile




Obtaining the Elimination Risk Increase

[ _ - A

e Must consider elimination of

Performance Cost preventions and protections
e Therefore, must have deviation
Performance scenarios completed first
Risk
Ba= =

Elimination Cost

e Must also tie preventions and
protections to work elements

Elimination Risk e Risk increase automatically
calculated by database query

Ve et i

Copyright © 1907 Battelie Memorial (natitie

Initiating Events vs Safeguards

[ e e - L ey

e Initiating events are the causes of losses
—~ Human error, mechanical failure, external events
— Cannot continue normal operation once occurred
- Important parameter is the frequency

e Safeguards are barriers against losses
— Preventions, Protections, Mitigations
- Can continue normal operation for a time, even if unavailable

- Important parameter is the dependent probability of being
inadequate when needed

@mu - Batetle

APl ottt The Fravinens of Irmovation.
t:apyme 1997 Baitele Memorial inathute
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[Example: Emergency Relief Device

Consider a fusible plug on a chlorine cylinder.

e Premature opening of the fusible plug (e.g., due to
corrosion) would be an initiating event
— Initiates an accidental event sequence, or scenario
— Important parameter is the frequency of occurrence

e Failure of the fusible plug to open when needed

would be a protection failure

— Operation can continue with plug in failed-closed state
— Important parameter is the probability of failure when needed

\ oy

The Bustoess of vwowtion.

Copyright © 1997 Battalte Memorie! Inatitute

Eliminate Work Element Providing Protection

1

Prevention
+ No Deviation
Potential
Deviation
g PS
Deviation Sp
-1frequency | conge- [ SC Total
quence EN Impact-§ Scenario
CO | -1 scenario Risk =4
mi | frequency
MR
Impacts
5%”&”‘7;" -
The Business of Irnovation,

Capyrignt € 1967 Baltelle Memoris) institute
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N e

Baftrelie

The Ranivesy of Inscrvation.

Copyright © 1997 Batielle Memorial institute

Prav

Looking at one work element
at a time:

e Performance Cost+Risk
< Elimination Cost+Risk:
Not beneficial to eliminate

e Performance Cost+Risk
> Elimination Cost+Risk:
Consider eliminating first

_Battelie

The Bovines of Tonovation,

Copyright © 1997 Batieiie Memorial institle
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Performance Cost + Performance Risk

Neither is incurred if
this work element is
delayed or eliminated

Performance Cost
Performance Risk
ELY\écl:RE}:IT Delay Cost
eT:rg(:a ‘t’r\:‘laesr:: Delay Risk Increase
Elimination Cost
1 Elim. Risk Increase

The Boriness f Inmowation,

Copyright © 1967 Battelle Memorial Jnstitute

Delay Cost + Delay Risk
R A tate )
Performance Cost
Performance Risk
'~ WORK
]
ELEMENT Delay Cost
- e.g., Waste .
Treatment Delay Risk Increase
Elimination Cost
Elim. Risk Increase
[

Both are realized
if this work element
is

~ Batielle

The Brusinans of Inmovation,

Copyrighl © 1997 Battelle Memorial insttuts
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Procedures snd Staff Experience.

Waste characterization.

WIWER & WOD Pre- sudit Checks.

Shipping manifest, procedures, snd

Net Eliminatign centication
Liabilities for Ot-ske troatment.

Disposal, receipt of Certficate of Destruction

Pantex WM e
Activ |t|eS o Division Waste Coordinalor (DWC).

YW Inspections and Surveitiance.

Jmuiation ios at less than
90-day and leas than 55-galon sites.

General Taining(except RCRA part B)&
Records.

Genem! Manegement, Progrem Suppart,
Oversight

Gq Waste Certification.

On- Ska permitted storage.

Audits/Surveillences of Storage Areas.

DOE Mendated Management Progra
Support, Planning, and Interfaces.

R ificati ion of waste
\é' o — Down-greding “legacy” waste (moxed
Copyright © 1997 Battelle Memoris) Insitibe (”0‘060'000) $0 510.00'0,000 520000000 p————

_ Use of Risk Mapping Results

— _ - )

e Determine/reduce existing risks

e Find what activities may be cut with least impact
e Reallocate resources

e Update MS Project schedules

e Prioritize new projects

e Analyze alternate pathways

e Populate DOE Risk Data Sheets

L rcnemiecae T
\‘umm The Prush J' fom.
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Conclusions

J— -

A risk mapping process has been employed, featuring:
e Quantitative risk magnitudes

e Prevention and protection activities considered separately
from operational activities

e Integration of ES&H, mission, societal, and $ impacts

e Time-dependent projects combined with on-going activities
in the same risk ranking

e Flexibility to consider risks at different organizational levels

e Capability to optimize resources by showing how risks can
be managed in the face of decreasing resources
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